ABSTRACT
It is estimated that over 90 percent of the total revenue in Nigeria accrue from petroleum and allied products and this makes the economy to be exposed to major crude oil price distortions. The economy having a very special feature of being both an exporter and importer of crude oil due to malfunctioning of refineries is even more vulnerable to oil price volatility. This oil price volatility is so severe that the Nigerian budget is even at some point in time tied up to a particular benchmark price of crude oil. The budget has been adjusted in so many occasions when there is a sudden change in crude oil prices such as the reduction of budget due to a fall in oil prices during the global financial crisis (Oriavwote and Eriemo, 2012) .
The sudden negative distortions in the price of crude oil in the last and the first quarters of 2014 and 2015 respectively have raised panic in both oil exporting and oil dependent economies. In Nigeria particularly, economic activities and budgeting will be streamlined within the confines of this new oil price. Questions are raised on how to diversify the economy in a way of shifting our focus from oil as our main stay to other sectors like agriculture and manufacturing. Distortions in the international crude oil price affect both exchange rate and inflation rates of an oildependent economy, this in-turn affect prospects of the economy for investors to invest and its direct consequence is reflected on the investability and returns of the stock market and the economy at large. Owing to all these, it is of empirical importance to investigate the relationships that exist between the crude oil prices, the Nigerian stock market indices and the economic growth with the help of cointegration and vector autoregressive (VAR) analysis.
The rest of this paper is structured as follows: section 2 provides literature review while section 3 presents data and methods. The empirical analysis results are presented in section 4 while discussion of policy implications of the results is presented in section 5. Finally, section 6 presents summary and conclusion.
EMPIRICAL REVIEW OF RELATED LITERATURES
Several researches have been done on this subject area with different approaches and different results obtained.
Most of them which point to the fact that oil price exert effect on stock market and economic growth either directly or indirectly.
In a study conducted by Hammoudeh and Aleisa (2004) Johansen co-integration technique was employed to investigate the relationship between oil prices and stock markets in Gulf Cooperation Council (GCC) countries.
Conclusion reached was that Saudi market is the only market in the group that could be predicted by oil future prices.
In a similar study. Similar study carried out by Arouri et al. (2010) on GCC countries showed that stock market returns significantly react to oil price changes in Oman, Qatar, Saudi Arabia, and United Arab Emirate (UAE).
Results from the same study also showed that the oil price shocks do not affect stock market returns in Bahrain and Kuwait. These authors also established that the relationship between oil prices and stock markets in these countries are non-linear and switching according to oil prices. This implies that a particular direction of relationship between oil shocks and stock returns could not be identified since they are changing per regime.
The finding of Driespronga et al. (2003) suggests that oil price changes significantly predict negative excess returns and the author also maintain that financial investors seem to under-react to information in the oil price. They observed a strong linkage between monthly stock returns and lagged monthly changes in oil price. Cheung and Ng (1998) employed the Johansen co-integration technique and established the existence of long-run co-movement between five national stock market indices and real oil price, real consumption, real money and real output. They found that oil prices were negatively correlated with stock prices. Miller and Ratti (2009) 1-2008:3 using a co-integrated VECM. They concluded that international stock market indices respond negatively to increases in the oil price in the long run. They also established the existence of a long run co-movement between crude oil price and stock market during 1971: 1 -1980: 5 and 1988: 2-1999 :9 with evidence of break down in the relationship after the period. They submitted that it was suggestive of the possibility that the relationship between real oil price and stock prices have changed in recent period compared to the earlier period.
Other researches in this subject area include Narayan and Narayan (2010) 
DATA AND METHODS

Data Collection
Monthly data for the crude oil prices, market capitalization and exchange rate were obtained for a period 
Johansen Cointegration Test
Cointegration is defined as a long run or equilibrium relationship between two series. This definition of cointegration makes the term a very vital and ideal technique for analyzing and ascertaining the existence of a long-run relationship between the Crude Oil Prices and Market Capitalization and between the Crude Oil Prices and Exchange Rate.In testing for cointegration in withknown cointegratingvector , we formulate the null hypothesis to test whether the process contains a unit root so that we can again use the test discussed in preceding section above. We will conclude that is cointegrated if the null hypothesis is rejected. When the cointegrating vector is unknown, we can use the following method to test and estimate the cointegration.
The Likelihood Ratio Test
Now we consider a vector autoregressive process of finite order For the sake of this study, we will not treat the vector error-correction model deeply.
The matrix represents the long-run relations between the variables. Since all components of are ( ) variables, each component of is stationary and each component of is also integrated of order one.
This makes (3.0) unbalanced as long as has a full rank of k. In this case the inverse matrix exists and we could solve (3.0) for as a linear combination of stationary variables. However, this would be a contradiction.
Therefore, must have a reduced rank of . Then the following decomposition exists:
Where all matrices have rank . are r stationary linear combinations which ensures that the system of equations in (3.0) are balanced. The columns of contain the linearly independent cointegration vectors and the matrix contains the so-called loading coefficients which measure the contributions of the long-run relations in the different equations of the system. The adjustment processes to the equilibria can be derived from these coefficients.
If there is no cointegration, i.e. if , is the zero matrix and (3.0) is a VAR of in . This system possesses unit roots, i.e. stochastic trends. If , the system contains exactly one common stochastic trend and all the variables of the system are pair-wise cointegrated. As a general rule, the system (3.0) contains common stochastic trend and linearly independent cointegration vectors for a contegration rank with .
The approach proposed Johanson (1988) is a maximum likelihood estimation of (3.0) that considers the restriction (4.0). We can write
We get the maximum likelihood estimation of , by applying ordinary least squares on (3.0) if and B are given. Eliminating the influence of the short-run dynamics on and by regressing on the lagged differences and on the lagged differences, we get the residuals and respectively for which ̂ (6.0)
holds.
Here, is a vector of stationary and a vector of nonstationary processes. The idea of the Johansen approach is to find those linear combinations which show the highest correlations with . The optimal values of and the variance-covariance matrix ∑ of can be derived for known B by ordinary least squares estimation of (5.0). We The series of tests starts with and is performed until the first time the null hypothesis cannot be rejected.
The cointegration rank is given by the corresponding value of . The null hypothesis is rejected for too large values of the test statistic. Since the test statistics do not follow standard asymptotic distributions, the critical values are generated by simulations (Kirchgassner and Wolters, 2007) .
Vector Autoregressive Model
A vector autoregressive is a system in which each variable is regressed on a constant and p of its own lags as well as on p lags of each of the other variables in the vector autoregressive model (VAR) model (Hamilton, 1994) . Here C denotes an ( ) vector of constants and an ( ) matrix of coefficients for .
Stationary Vector Autoregressive Model
The ( ) vector is a vector of vector generalization of white noise (Hamilton, 1994) .
Diagnostic Checking of VAR Models
To avoid misspecification, the VAR models should be checked and crosschecked before they are used for any specific purpose in order to ensure that they fit the data adequately. Some of the areas to look into are the inverse root of the AR polynomial; the roots must lie within the unit circle before stability condition is met. Other analyses to guard against model misspecification include plots of standardized residuals against time and the analysis of residual correlation matrices. Various tests are prescribed for testing the autocorrelation of the residuals; we will make use of Portmanteau test.
Portmanteau Test
Portmanteau test can be implemented only when the order of autocorrelation is higher than the lag length in the where is the dimension of the time series and ̂ are the estimated autocovariance matrices of the residuals and ̂ the estimated variance of the residuals. We chose to use the natural logarithm of the variables since it is seen that the variable are highly non-linear and as such needs a variance stabilizing transformation like the natural logarithm.
RESULTS
The
Johansen Cointegration Analysis
The existence of cointegration among the variables in 
VAR Modeling
Model Identification
The optimal length selection criteria provide a basis for VAR model identification. The following information criteria prescribe optimal lag length for the VAR model of the log of International Crude Oil Price, Nigerian Stock
Market Capitalization and Exchange Rate as follows:
, and .
Estimation of Parameters
Since it is better to error on the side of including many lags, i.e. it is safer to over fit the model instead of under fitting (Ng and Perron, 2001) we prescribe a VAR with a lag . The estimates are presented in Table 3 .
Diagnostic Checking of the VAR Model
The ( ) is shown to be well-specified from Portmanteau test result presented in Table 4 since the Q-statistic at lag with a p-value of and the adjusted Q-statistic = at lag with a probability value of , we conclude that VAR (3) is adequate for the analysis of the relationship that exist between the variables.
4.2.4.Granger-causality and Instantaneous Causality
The ( ) is used to make structural inference on the variables in terms of Granger-causality and instantaneous causality as presented in Table 5 . The result showed that crude oil price Granger-causes market capitalization and exchange rate, Market capitalization does not Granger-cause crude oil price and exchange rate; and exchange rate does not Granger-cause crude oil and market capitalization. There is no instantaneous causality amongst the variables.
DISCUSSION
Having established the need for the variables to be analyzed as multivariate time series model using cointegration analysis, a ( ) model was prescribed for the VAR analysis. The model was seen to be adequate as the inverse root of the characteristic polynomial confirms that the VAR has met the stability condition. The multivariate Portmanteau test and the VAR Residual Serial Correlation also confirm the adequacy of the model since the Q-statistic at lag with a p-value of and the adjusted Q-statistic = at lag with a probability value of (Table 4 ). The various information criteria also speak well of the model. The ( ) model was used to make structural inferences in terms of Granger-Causality and instantaneous causality on the relationships between the time series variables. From the Granger-causality test conducted, we rejected the null hypothesis of no Granger-causality from lnCOP to lnER, lnMC, accepted the null hypothesis of no Granger-causality from lnER to lnCOP, and also accepted the null hypothesis of no Granger-causality from lnMC to lnCOP, lnER. For instantaneous causality test, we accepted the null hypothesis of no instantaneous causality from lnCOP to lnER, lnMC, accepted the null hypothesis of no instantaneous causality from lnER to lnCOP, lnMC, and also accepted the null hypothesis of no instantaneous causality from lnMC to lnCOP, lnER. These results imply that the distortions in the Crude Oil Prices will cause effect(s) in the Exchange Rates and Market Capitalization though these effects may not be instantaneous; that is, the effects may be obvious after some time lags. Distortions in Exchange Rates does not cause any effect in Crude Oil Prices and Market Capitalization both instantaneously and in the long run. Movement in the Market Capitalization does not cause any effect in Crude Oil Prices and Exchange
Rates both instantaneously and in the long run. The result is a hint to the authority and policy makers to keep a watch on the distortions on the prices of crude oil in order to be guided on improving the indicators of economic growth and the stock market.
SUMMARY AND CONCLUSION
This study investigates the dynamic relationships that exist between crude oil prices, stock market movement and economic growth using cointegration analysis and also develop a structural VAR model in which these variables are analyzed. Market capitalization and exchange rate respectively proxy stock market indicators and economic growth.
The data set is a monthly data set that span between 1995:1 and 2014:11. From the analysis, the following results are obtained:
Firstly, there exists a long run, viable cum sustainable equilibrium among these variables, a result obtained from cointegration analysis. Secondly, a vector autoregressive model of order 3 has been able to capture the dynamic relationship that exists among the variables.
In conclusion, the structural model was used to make structural inference on the variables. From the inferences made, it is evident that the crude oil prices Granger-causes market capitalization and exchange rates, market capitalization does not Granger-cause crude oil prices and exchange rates and exchange rates does not Granger-cause crude oil prices and market capitalization. It is also evident that there is no instantaneous causality between the variables. These results mean that oil price is a very salient variable and its changes affect the stock market movement significantly after one month. Oil price decrease leads to depreciation in exchange rates of naira significantly after a period of two months. This implies that policy makers in oil-dependent economies should keep an eye on the effects of changes in oil prices on their economies and stock markets. Policy makers may also play a role in influencing exchange rates and volumes of market capitalization through the use of oil prices.
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